Radioactive DNA ([3HlcDNA) 
The Mason-Pfizer monkey virus (MPMV) was isolated from a mammary carcinoma of a female rhesus monkey (1) (2) (3) . The virus has been successfully propagated by cultivation of the original mammary tumor with monkey embryo cells, and by cell-free infection of monkey, chimpanzee, or human cells (2, 4) . A virus (X-381) morphologically indistinguishable from MPMV has also been isolated from a rhesus-lactating mammary gland biopsy (5) .
MPMV has the biochemical and biophysical properties characteristic of the known RNA tumor viruses. It has a buoyant density of 1.16 g/ml in sucrose (6) (7) (8) , an RNAinstructed DNA polymerase (6, 9, 10) , and a 60-70S RNA (6) (7) (8) . This high-molecular-weight RNA contains poly-(adenylic acid) approximately 200 nucleotides in length (11) (12) (13) and consists of subunits of 2 to 3 X 106 daltons (G. Schochetman and J. Schlom, J. Virol., submitted for publication). The RNA-instructed DNA polymerase has been partially purified and is immunologically distinct from that of most other oncornaviruses. It does crossreact, however, with the DNA polymerase of X-381 (14) . Morphologically, MPMV is similar but not identical to the type-B mouse mammary tumor virus (1, 15, 16) .
It was of interest, therefore, to determine if there was any nucleotide sequence homology between this putative primate mammary tumor virus and the RNA of human mammary adenocarcinomas. We report here that DNA synthesized with purified 60-70S RNA of MPMV as a template hydridizes tc cytoplasmic RNA from human mammary adenocarcinomas. RNA Extraction. Purified 60-70S RNA from MPMV was isolated with Pronase and sodium dodecyl sulfate as described (11) . Cellular RNA, enriched for polysomal RNA, was prepared from minced tumor and normal tissues asdescribed (17) .
Total cytoplasmic RNA was extracted from the 8000 X g supernatant in a similar way except that 10 mM Tris HCl (pH 8.3)-150 mM NaCl-2 mM EDTA was used when the tissue was homogenized.
Synthesis of [3H]cDNA. DNA (cDNA) complementary to 60-70S RNA of MPMV was synthesized initially with purified MPMV (350 ,g of protein) in an endogenous reverse transcriptase reaction as described (17) for the mouse mammary tumor virus. Purified 60-70S RNA of MPMV was also used as a template for synthesis of MPMV [8H]cDNA, with purified AMV reverse transcriptase (18) . Conditions were as described (17) except for the use of 1 mM dithiothreitol, 10 units (19) of enzyme, and no Nonidet P-40. Reactions were run for 2 hr, and the products were purified as described (17 This was incubated at 370 for 18 hr, added to half-saturated Cs2SO4 in 1.5 mM EDTA (pH 8.3), and centrifuged at 130,000 X g (Spinco 50 Ti rotor) for 60 hr at 150. Fractions were collected and assayed for trichloroacetic acid-precipitable radioactivity. All samples were counted for 10 min, and results are expressed as cpm in the text. The fraction hybridized was taken to be the sum of the cpm banding between density regions 1.55 and 1.67 g/ml divided by the total cpm in the gradient.
Probe 4 (see Table 1 ) was used in all hybridizations analyzed by hydroxylapatite chromatography, which were carried out in the absence of formamide, unless specified otherwise. The [3H]cDNA and RNA were hybridized as above in 30 ,ul of 0.12 M phosphate buffer (equimolar quantities of Na2HPO4 and NaH2PO4), 0.4 M NaCl, 0.05 M EDTA, and 0.1% (w/v) sodium dodecyl sulfate. The reaction mixtures were placed in sealed capillary tubes and incubated at 650 for various times (from 10 sec to 200 hr) to reach the desired Crt values (20, 21) [corrected to standard salt conditions as described (22) MPMV cDNA probe was synthesized both from endogenous reverse transcriptase reactions using purified Mason-Pfizer virions and from reactions using AMV reverse transcriptase and MPMV 60-70S RNA as template. Both types of tritiumlabeled cDNA were analyzed to determine their efficacy in hybridization to MPMV 60-70S RNA. As can be seen in Table 1 , the two probes synthesized with the endogenous virus reaction hybridized only 15 and 25% to MPMV RNA, whereas the cDNA made with purified 60-70S RNA and AMV reverse transcriptase gave as high as 76% hybridization, as measured by Cs2SO4 analysis.
Further studies were conducted to determine the degree of copying, if any, of poly(A) stretches known to be present in MPMV RNA (11) (12) (13) . A cDNA containing poly(dT).stretches would be of limited value since this would result in hybridization to normal cellular messenger RNAs. As seen in Table 1 , three of the seven probes analyzed showed significant hybridization to poly(rA) when analyzed by hydroxylapatite. These results illustrate the variation that is often observed in the synthesis of viral cDNA probes (17) and emphasizes the importance of monitoring the adequacy of each preparation before use.
Probes 3 and 4, which demonstrated the greatest percentage of hybridization to MPMV 60-70S RNA and no hybridization to poly(rA), were used in all subsequent experiments. As shown in Table 1 (Fig. ic) .
Evidence for the specificity of ['H]cDNA probe was obtained by Crt analysis utilizing hydroxylapatite chromatography.
[PH]cDNA probe was annealed to 60-70S RNA of MPMV from virus grown in both CMMT and NC-37 cells and to 60-70S RNA of AMV (Fig. 2) (Fig. 2) (Fig. 3b) and normal breast tissues (Fig. 3c) .
These initial hydridizations were conducted at Ct values of 4000 [about 1300 if corrected for formamide (26) ]. Subsequent studies were carried out at Crt values to 100,000. Different hybridization conditions (650, 0.4 M NaCl, no formamide) and analysis of hybrids by hydroxylapatite chromatography were also used so as to facilitate both quantitation and measurement of the fidelity of hybrids formed. adenocarcinomas were incubated with the MPMV cDNA at 650 for various times to obtain Crt values up to 106. Fig. 4 shows a compilation of the tissues tested. Each bar represents the percent hybridization of MPMV ['H]cDNA to the cytoplasmic RNA from an individual tumor annealed to a Crt value of 105. Seven of the 10 mammary carcinomas tested by hydroxylapatite analysis showed hybridization greater than the 5% operational background. None of the 11 benign breast tissues, i.e., fibrocystic and fibroadenomas, tested (Fig. 4) of MPMV. The annealing reactions were subjected to thermal analysis on hydroxylapatite. The hybrids were denatured by increasing temperature and eluted with 0.12 M phosphate buffer, 0.4% sodium dodecyl sulfate. Fig. 6 compares the elution profile of the hybrids formed between MPMV cDNA and 60-70S RNA of MPMV (Fig. 6a) , RNA from MPMVinfected NC-37 cells (Fig. 6b) , and RNA of a malignant breast tumor (Fig. 6c) . The midpoint of the hydroxylapatite thermal elution profile (Tm) of the hybrids formed with breast tumor RNA and the NC-37-infected cellular RNA was about 80.50, while the Tm of the MPMV [1H]cDNA * MPMV RNA duplex was about 81.5°. This result indicates that there is little mismatching between the viral-related RNA in the human breast adenocarcinomas and 60-70S RNA of MPMV (27) . The difference in the slopes of the temperature elution is most likely due to the heterogeneity of the hybrids (23, 24 (28, 29) . No homology has yet been demonstrated, however, between the RNAs of mouse mammary tumor virus and MPMV. Recently a sequence homology was demonstrated between the DNA synthesized from the RNA of particles from human milk and the RNA of human breast tumors (30, 31) . Moreover, biochemical evidence of viruses and subviral particles (32, 33 ; Michalides, R., Spiegelman, S. & Schlom, J., Cancer Res., in press) have been observed in malignant breast tumors.
Viruses having a similar morphology to MPMV have been reported in human milk (34) . Moreover, viruses similar or identical to MPMV have also been reported in some isolates of HeLa cells (35) (36) (37) and the AO human cell line (38) . The relationship, if any, between these isolates, the human milk particle, and MPMV remains to be determined. The studies reported here provide evidence that a putative human breast cancer virus may be related to MPMV.
